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,QWURGXFWLRQ




VWUHQJWKRI WKHPDVRQU\GHSHQGVRQ WKHSHUFHQWDJHRI WKH ILOOLQJRI WKHYHUWLFDO MRLQWVZLWKPRUWDU7KHTXDOLW\RI
ILOOLQJRIYHUWLFDOMRLQWVZLWKPRUWDULQPDVRQU\GHFLGHVWKHRYHUDOOVWUHQJWKRIWKHPDVRQU\7KHOHVVZHOOWKHMRLQWV
DUH ILOOHG WKH ORZHU WKHVWUHQJWKRI WKHPDVRQU\ LV$FFRUGLQJ WR >@ WKHVHOHFWHGSUHVWUHVVLQJVWUHQJWK LVDERXW
RIWKHPDVRQU\FRPSUHVVLRQVWUHQJWKSHUSHQGLFXODUWREHGMRLQWV$FFRUGLQJWRWKHUHVXOWVRIWKHZRUN>@WKH
YDOXHV UDQJH IURP WRRI WKH VWUHQJWKRIPDVRQU\SHUSHQGLFXODU WREHG MRLQWV7KLV UDQJH LVGHSHQGHQWRQ
VXIILFLHQWLQIRUPDWLRQDERXWWKHPDVRQU\DQGHVSHFLDOO\WRWKHTXDOLW\RIILOOLQJRILWVYHUWLFDOMRLQWVZLWKPRUWDU7KH




ZLWK UHJDUG WR WKH TXDOLW\ RI ILOOLQJ RI MRLQWV ZLWKPRUWDU DV   DQG  RI WKH FRPSUHVVLYH VWUHQJWK RI WKH











'XULQJ WKHEULFNZRUN WZRSUHVWUHVVLQJEDUVZHUH LQVHUWHG LQ WKHPDVRQU\DWGLIIHUHQWKHLJKWV VHH)LJ(DFK








7KH WHVWHG EULFN FRUQHU LV FRQVLGHUHG WR EH SDUW RI DQ H[LVWLQJ VWUXFWXUH DQG WKHUHIRUH WKH SURFHGXUH LQ
FDOFXODWLRQ RI WKH FKDUDFWHULVWLF VWUHQJWK RI PDVRQU\ IROORZV VWDQGDUG >@  (YDOXDWLRQ RI H[LVWLQJ VWUXFWXUHV LQ
GHWHUPLQLQJ WKH VWUHQJWK FKDUDFWHULVWLFV IRU PDVRQU\ ZKLFK UHIHUV WR WKH SUHYLRXVO\ DSSOLFDEOH VWDQGDUGV IRU
H[DPSOH WR WKH DOUHDG\ LQYDOLG SUHVWDQGDUG >@ 7KH IROORZLQJ DSSOLHV IRU WKH FDOFXODWLRQ RI WKH FKDUDFWHULVWLF
FRPSUHVVLYHVWUHQJWKRIPDVRQU\SHUSHQGLFXODUWREHGMRLQWV

PEN II.I   
7KHFRQVWDQW.LVGHSHQGHQWRQWKHW\SHRIPDVRQU\DQGWKHJURXSRIPDVRQU\HOHPHQWV>@LVHTXDOWR7KH
UHVXOWLQJFKDUDFWHULVWLFFRPSUHVVLYHVWUHQJWKRIPDVRQU\SHUSHQGLFXODUWRWKHEHGMRLQWVLVIN 03D
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7HVWVDPSOHORDG
$IWHU  GD\V WKHPDVRQU\ZDV UHDG\ IRU ORDG DQG GHIRUPDWLRQPHDVXUHPHQW ,Q WKH ILUVW SKDVH WKH UHOHYDQW
ORDGLQJGHYLFHVZHUHGHSOR\HG9HUWLFDOORDGZDVLQWURGXFHGE\DK\GUDXOLFF\OLQGHUZKLFKZDVSODFHGEHWZHHQWKH







































































GHIRUPDWLRQV ZLWK D QHJDWLYH VLJQ LQGXFHG E\ WKH SUHVVXUH RI DQFKRULQJ SODWHV RQ WKH PDVRQU\ 7KH UHVXOWLQJ
GHIRUPDWLRQV DUH REWDLQHG E\ DYHUDJLQJ WKH PHDVXUHPHQWV LQ YHUWLFDO VHFWLRQV0 a0 DQG0 a0 LQ
GLUHFWLRQ$)LJDDQG0a0DQG0a0LQGLUHFWLRQ%)LJE2QWKHYHUWLFDOD[LVWKHUHDUHHOHYDWLRQ
FRRUGLQDWHV RI WKH ORFDWLRQ RI LQGLYLGXDO VHQVRUV DFFRUGLQJ WR )LJ  $OO VHQVRUV ZHUH SODFHG RQ EULFNV RU RQ
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3UHVWUHVVLQJ IRUFH   

)LJD3URJUHVVRIGHIRUPDWLRQRIWKHPDVRQU\LQGLUHFWLRQ$E3URJUHVVRIGHIRUPDWLRQRIWKHPDVRQU\LQGLUHFWLRQ%
$V LVHYLGHQW IURP)LJ WKH VKDSHRI WKHGHIRUPDWLRQRI WKHPDVRQU\ LQGLUHFWLRQ$DW WKHSODFHRI WKHSUH
VWUHVVLQJ EDU FRUUHVSRQGV WR WKH VWUHVV FRQFHQWUDWLRQ MXVW EHORZ WKH DQFKRULQJ SODWH ZKLOH DERYH DQG EHORZ WKH
DQFKRULQJSODWHWKHGHIRUPDWLRQVDUHVPDOOHU7KHFRXUVHVRIWKHGHIRUPDWLRQDUHDSSUR[LPDWHO\DWHTXDOGLVWDQFHV
IRUHDFKPHDVXUHRISUHVWUHVVLQJIRUFH6LPLODUFXUYHVDUHDOVRVHHQLQGLUHFWLRQ%+HUHWKHGHIRUPDWLRQVDUHWZLFH
WKH VL]H RI WKRVH LQ GLUHFWLRQ$7KLV LV SUREDEO\ GXH WR WKH VHTXHQFH RI SUHVWUHVVLQJZKLFKZDV DOZD\V ILUVW LQ
GLUHFWLRQ%DQGWKHQLQGLUHFWLRQ$DQGYHUWLFDOSODFHPHQW
1XPHULFDOPRGHOLQJRIPDVRQU\
0DVRQU\ LV DQ LQKRPRJHQHRXV DQG DQLVRWURSLF PDWHULDO FRQVLVWLQJ RI SLHFH RI FRQVWUXFWLRQ PDWHULDO DQG D
MRLQWLQJDJHQW%RWKRIWKHVHPDVRQU\FRPSRQHQWVKDYHGLIIHUHQWSK\VLFDODQGPDWHULDOSURSHUWLHV>@7KHUHIRUH




FUHDWHG E\PHDQV RI D VRFDOOHGPLFURPRGHO LH UHQGHULQJ RI WKH DFWXDO DUUDQJHPHQW RI WKHPDVRQU\ HOHPHQWV











%ULFNV 62/,'  H 
0RUWDU0VDQG 62/,'  H 
6WHHOSODWHDQFKRU 62/,'  H 
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3UHVWUHVVLQJ IRUFH   

)LJD3URJUHVVRIGHIRUPDWLRQIURP$16<6GLUHFWLRQ$E3URJUHVVRIGHIRUPDWLRQIURP$16<6GLUHFWLRQ%




IRUFHV LQWURGXFHG LQ WKHPDVRQU\SDUWLFXODUO\ IRUDQGRI WKHFRPSUHVVLYH VWUHQJWKRI WKHPDVRQU\7KLV
GLIIHUHQFH LVSUREDEO\GXH WR WKHJUDGXDOSUHVWUHVVLQJ LQGLIIHUHQWGLUHFWLRQVGHSHQGLQJRQ WKH WLPHZKLFK LVQRW
FRQVLGHUHGLQWKHQXPHULFDOPRGHOLQJRIWKHPDVRQU\VWUXFWXUH
2SWLPL]DWLRQ RI WKH PRGHO FDQ EH DFKLHYHG E\ DGMXVWLQJ WKH PRGHO DW WKH VLWH RI DQFKRU SODWHV GHILQLQJ WKH
HIIHFWLYHDUHDIRUYHUWLFDOORDGDQGGHILQLQJWKHVWUDLQSUHVWUHVVLQJEDUVDFFRUGLQJWRDZRUNLQJGLDJUDPHWF
*HQHUDOO\ WKHPRQLWRUHGYDULDEOHVDUHWKHPRVWDFXWHLQWKHDQFKRUDUHDRISUHVWUHVVHGZLUHURSHVZKHUHWKH\




8VLQJ GLIIHUHQWO\ VL]HG SUHVWUHVVLQJ IRUFHV UHVXOWHG DV H[SHFWHG LQ OLQHDUO\ LQFUHDVLQJ VWUHVV DQG VWUDLQ
GLVSODFHPHQWLQWKHVWUXFWXUH7KHPRGHOFUHDWHGIURPLQGLYLGXDOEULFNVDQGPRUWDUVKRZHGKLJKHUORFDOPD[LPXP
YDOXHV LQ WKHPRVWH[SRVHGDUHDV WHUPLQDWLRQRISUHVWUHVVHGZLUH URSHV6WUHVVDQGVWUDLQ LQ WKHVHFULWLFDO DUHDV
JUHDWO\ DIIHFWHG PDLQO\ WKH QHDUHVW EULFNV DQG PRUWDU WKH RWKHU HOHPHQWV KRZHYHU DUH LQIOXHQFHG RQO\
LQVLJQLILFDQWO\
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$FNQRZOHGJHPHQWV
7KLV FRQWULEXWLRQZDV GUDZQXSZLWK WKH ILQDQFLDO VXSSRUW RI WKH0LQLVWU\ RI(GXFDWLRQ VSHFLILF XQLYHUVLW\
6WXGHQW5HVHDUFK*UDQW&RPSHWLWLRQRIWKH7HFKQLFDO8QLYHUVLW\RI2VWUDYDXQGHULGHQWLILFDWLRQQXPEHU63
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